Described the algebraic structure on the space of homotopy classes of cycles with marked topological flags of disks. This space is a noncommutative monoid, with an Abelian quotient corresponding to the group of singular homologies H k (M ). For the marked flag contracted to a point the multiplication becomes commutative and the subgroup of spherical cycles corresponds to the usual homotopy group π k (M ). 
Basic example
Take M = R 2 − {0}. Then a non-contractible cycle c in M corresponding to a map of S 1 is a submanifold, homeomorphic to S 2 General construction
Composition law on homotopy classes of cycles
By a cycle in M will be called a map K → M of a closed complex K modulo automorphisms of the domain of the map. Then the homotopy of two cycles is weaker then the 
Denote by Π k (M ; X) the space of homotopy classes of k-cycles with a fixed subset X. 
The results of these pairings are in general 4 different elements of
Example 2.1 Take M to be R 3 with two deleted unlinked circles, D : 
. These combinations of parings may be represented as a composition of "signed" binary trees Fig.2.1 .
Then each of the four parings has two equivalent presentations in terms of words of letters a + , a − , b + , b − as follows: 
Example 2.2
Having computed a presentation for the product class we set either it or its complement to be canonical. Then we may use these "signed" presentations of To proove the associativity holds we note that the equivalence of presentations (ab)c = a(bc) corresponds to the equality ([a] 
Morphism to homology group
Homotopic cycles are homologous, so we have a well-defined map of sets h : 
is an epimorphism of monoids.
3 Discussion 
2. In paper [1] it was developped a calculus of differential forms with coefficients in (matrix) algebra, with the integration defined over the elements of the group of "flagged spheres". In the current framework the integration of a closed form with coefficients in algebra g (higher analogue of flat connection froms) over elements of Π k (M ) must give a representation of the homotopy monoid Π k (M ) → exp g in the corresponding Lie group.
